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io$feB«a»oia)i*^vi/x*s«waiifitBiiiirrac mxmm 

«fflBtioSfett«S»OjBS«S/<;i/X*9iiiirrac i:*^*, 
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feioOifiJB«|?/^i/X*Sk««fflifiK:H]ip-r« c £ MfiSttgers 
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[11^22] ?f«?B««?«flWffljBotssi*3afr*^i£-pa&oT, m 
mass 2 4 ] -y y tt#oa wffliia^aRWcaasE-r s^ra^s^ t» is 

CW*iS2 5] «HWtSP<A/^OiLhO^IBI««40^-/»firFT?*a, II 
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[0 0 0 1] 

E = Vm/fa (1) 
f = l/(l-d/3) (2) 

*4fi8-raOK«2®ft*1-S«»{±100V/aiafiTf«S o ««tt/M^OTf, ^© 
[0 0 0 2] 
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stress,, co^masawMitt, *fcj;tffta©««t45^TfiefflsnT^s 

[0 0 0 3] 

<<DmKssmms&vmit crabs, h*^*:^©^***) ©«3- 

[0 0 0 4] 

H0%*l$n£fta£ (3) tioTSI-Ltms: 

t = (pi/2 + p 2 )Cr (3) 
W = E 2 T/pi (4) 
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ttlOOQcnit<g££tlT^&o ^SfcttlSOnsecTft/JMil^LT^S,, CtUi, 
[0 0 0 5] 

sa/« (ftiin mnuB. mmuL mmm &w!R.mmtt&mL 

[0 0 0 6] 
[0 0 0 7] 

ff3±»)H#l«J: 5 fejm«£Svv<;bx»iBtiaisJ:tfiLhl)l«IBft*f 
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[0 0 0 8] 

BS©xL/£ hP#l/-5/g >&£tmcD^U!? hO*^->3 >i£fc£a20© 

iS»oiffliiateft#-rso tenons «w^t«rt&«©rt#3§m 
/jvs < s *»»o-f >Ehui^Fo*u-> 3 t tt s o ?t < arc* s 
o cccta, wxhbx, l/c^ot, aflsjBois&SHtfWflartwa 

[0 0 0 9] 

a-rSRTffitt*«fe5^ c©£5&^X©x*^Wi{gv^fe^< (KM 
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Ji*ji!R«tgfarr«<e«*«*a»^i«:«t:#fflTf*s 0 

[0 0 10] 

#f£BJ!&, *B8artxUd;hnvr:eiU-5/3>jSffl©a»feffl6t-rSo ceo 

fXxi* 

[00 11] 

ttsn, ^■o^i^ffiBgfbsnfc^ffiiHjss attz& wmm ic&fmmm 
zmisgitmiicim-s tir^z. rmic* wsmmhmi\cmm.zMuk 

[0 0 12] 

©^7*;1/-Ctt, JSSSRjWf&lUHz®^ B1MJEA\ flHT?B&< % ±i:Lti 
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[0 0 13] 

aiMififlflKioissdjWHiiaoiasfcJt^T/j^ < , »itf«fla<o*&£ffi 

V is = E(t)d = j(t)dp is = dpis (E(t)/pc)exp(-t/Tc) (5) 

T is = Ci sd/2(pc/2 + pu) (6) 
[0 0 14] 

Vis. = Vis (1 - exp - t/Ti, )) = dpis (Eo/p c )exp(-t/Tc) (1 - exp(-t/Ti s )) [u( 
0) - u(T)] (7) 

±STC, u(0)43«fct;u(T)ttt = (M3«fctft = TfcSW-fc^-r'yTBSSTS*. 
[0 0 15] 

fflfl&^7;* — £tfD = 0/inu d = 5jinu pc = pn = lOOQcnu cm = 1/zF/cm 2 , 
c„ = 0.5/iF/cm z t?Si3, /^l/XKPIf Bf BS^T = 60nsec-?£Sfi"a-®, EMPWEE 

. *ibk®«e, fe^r/iHaartffljiM^iEE (^7) o«i^t*H4t^r. c 
fflflrett, K»/<>i/Xfl«fflta«ft*tf, *8W«Tftt, /WxttJl^ SffiJ-pfc 

, Biophysik, 1, 190(1963) T'15?tlT€D, IBIBrt*Bfi©* + ><5' 

rSBEfcffl£ftT*5»K *Wc*fLT, ffiWHISffliiS (fc£Att\ fflBSAUK 
) ttl^KM-SM«*EHSnTOS^*^5o 
[0 0 16] 
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[0 0 17] 

;bx D Bt Hff c O^miHI £ JttT JSv^fc 14, K«©«E 1 11 USfio 
fSfcat-«.^i:^T#5 0 S2<0*ftofi£tttt x «^(4|W)DT'£«^ix±Da# 

ftStf, iSSs (6nsec) ^f$ffi^X©±Lh?) Hf^fe ^tFFPW^&lOnsecT' 
&<0, ^n£SLT± DfiOv^bX (6 //sec) ©±E± O^feitTF^^ai 

ft 2 *5 J; £± 5 I v T? tt , flUS SffiBf ©tt±tf |h]|? 

»±ffll^Olllllfi'Nfl>^*^*«ftfttftl0v^^n^5fti05y#© 
I^IIIBBHO^^XffffifflStlTV^S. 
[0 0 18] 

2.fflBart«Tiv%ia^fc«flEt:a-ratf±, «^M©?tttBtRgo^^ ax^- 

><5/* >Xtf ft F/cm 2 *-;$f-T*£ 0 , MMMit&mHOOQcnT'&ZMMft 

m&om-Br. ftmmm ess) mo nS ec^m-v$>^ 0 l/c^t, >m&wft& 
umm\$w<& > io i4 v/(^-h;i/#) t?fe*„ c©M73©^w«fc?nrt 
ipiM* (-rats, .k^sawMisfc, «&rffiio«sneft*) , 

[0 0 19] 
[0 0 2 0] 



(12) 



f#^2 003-506064 



v^ifaU-i/3> ( tiemj ) m ©+#£fmi&v\, M©«ii^MU 
**i:*^t«iiS!rt«fiiEj«-*»**««7** c tJb^ofec 

[0 0 2 1] 

TT-fe^ ©Bff#a<fcfctt2QkV/aBTfe« 0 KI43&ST«M»*a?rk, ffi5S 
fcfc«75ij/ccT*£S. ffSL<tt, BJMfPVUXO«x*;l^ 

^;l/^-ffiStt»75aJ/cc^ P.^2000mJ/ccTfe D , §?f b < »^100mJ/ccfr €>£j 
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a^J10nJ/cc^620 1 aJ/ccSatji^&I/-'c *^©^?£T*ffiffl?tlS^/l/X{±, 
^BfH#ffi^£»*-e&<, -«fe:3i±t)l$K*<50nsec«T-pi6* o 
[0 0 2 2] 

OkV/cnfr 6 ^300kV/cm-7-$ S 0 
[0 0 2 3] 

*WMI4»*L<tt, lv^n#*jfT\ LfrLlOOfcraffraH*.^*?** 
» HBWft^;l/^j«WIBtt»&i^>'»*»6»500^/#-pa5»). aUttttio^-/ 

CO 0 2 4] 

WXO£± 5 (SMB. / VWXi$IB^|iBoii»(4»20KWT?fe 5 , 

3\ '<;UX©3i±t)ll*IHtt»*L<B»il«-y#J6(TT»*. 'WyUWWflBtf 
*9400^-/IWU:T»*a/<;l/XfflJt*, ^7VXfi±t)^B8tt«3O^-y»*»B40^- 

s»T®i'«tB«n. retail- smxTomwmm* 
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[0 0 2 5] 

H24«\ i0Ub*HS-HKf*HwVI'X (60nsec) 
WbfelOOkHziSHST^lfSftW^l-X (10V-f7n#) ©7-'Jxx^?h;l/ 
^Ltv^o MiOfctfXftS (f&frls. /WXiLt!)BIIHl<S<4*> fc 

JMT-PSsmiP-'Vl/Xtt, HK«ftigi|B**1-*ttiMHz«iBA*««aR«*tr7 
[0 0 2 63 

3^1/Xte, h;I/rt©ft**±<D50%£e*£ (JiTFTii TVmax /2J £rjg 

Jg**£*3f!»MH2*±l3SJIfc»*atr7-y xX'S* 

yxx^b/i/^wtSo cncfttT, lo^^n^j^vx^-uxx 

^ YMi, fi^**?»200kB2!!r6500kHzT*SHaaS*'rr*t:ilirai/'' 
0ams£tfH24Oj±ttM&#!H) . 
[0 0 2 7] 

«ff^ji/x«i±««ffiv^iaiai«Tfffiin-rat*?!iTf*«. ittaa. mfrzs 
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5kV/cmfr5300kV/cm-C&S^/W;O ^fflHrTS C ktt. IS) tUBti <fc XfWffi 
*oTW (HIM . fcfciltf, /^XBBOBBH GB© jWBif^fc* 

ffl-rsnu gisiK^^xnoi^iiiiimittKv^Hrt, i.osy»*» 
5ioo»©iHo«piBHH-e«j:^o mcomitmfzt, jwxfflvmmffitfma.i 

^/I/XS'—^XIiiMr, «iS^20{|S|©^;bX^*, g-A;l*X&-fiSE, 
[0 0 2 8] 
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[0 0 2 9] 

bkjsc T^o»iaaii«a» a a as* a t £ t £ o t\ 

s-r* a. t^ti *«»iiB«i^®M©»nt*Bra»fl«iKa4 3c: 

»150nJ/ccfr 6 lOOal/ccCttx*;!/*-*** fe fe 6*\ JWWIH* l B0nsec4c 5 

fflffitt^«±-raot^T^a cftk*ar, »5#® « 

[0 0 3 0] 

< t fe Enira-r a c t (c <fc Tiwsac 

[0 0 3 1] 

a^omss^#£??i^*-^iw«^sKwt^t a c fc it t *. 
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[0 0 3 2] 

H/VW*9Hnrr*c:i:«*tro 1fS««lBoSBH3J:ifliiUB©*tSSWitJ£UT 
x ^R^FHtfl^f n»WTT?*t), fiUffiOkV/cngS, fc,ktf/£ft{i$x 
*;i/^-*S*MQij/cca*©ffii/^^;i'X*ai!icrrac fcic .tor. 
xLji-r-s c t t#s„ SBisoii^xfiii-a c fcawaoais-pfca 

tta 7# h — '>^<0M*6**'J^K»c«"it 2 J: 3 
[0 0 3 3] 

c /<;W«*rt@BlRtt, iftHE^-^K xbU>y;/5^X SfcttgWBS&l* 
flic i: L ti* d n > -r'y+J-fc .fctM > 9*r * ^l/XJB^HIISIB-eJ: 
\i\ TtiWmx<f~;7tefflti£tt~ MfflX^^ ^fflX-Y-y^ SfcttHtHX-f 

£fcfi^>:?**>XfcLT**ratfctfT?#, *®i§£lctt/</l'X* 

a*4HB*W:SStfffli*« c ttfTf , ft hit If. jfc^ftSfcfctttftKrc 

^;W^l/X«*->X-rA©fi!l*H20fcatro E21fi\ *SSSO^j£t?ffiffl*tia 
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[0 0 3 4] 

rii#j (4, ^rt©*(^Jfi$fcttS«!ik:SaB?*fea«lffllfi*^», 20 
W±©*ffiKt&Mf2c ctiZtDW&li. 0f*M$l (V< ofr^SgiZJ&Jgtt 

fcfc*tf, vmvL ram -soffit) . 

, $fcacn&<Z>fi^re<fcU\, 1-3 (IS) 0«SAV<;i.x«£8B®?S«ffStt 
[0 0 3 5] 

OTt, ««x*;u^-tf3aat&fift8fEnji&c i^^t^x-r -y^t, 

H«S*'l8kV*TWt*ti, ^^IPSt*tifc«^, c:«0»Kttffitf®g©®S» 
»f?g^;l/X (S2S#M) ^fig-rscfc^T'^a„ c©^;I/X£lDQ©A#£ 

«8WK*f;Sf S«SfSlSl490kV/cinT?*S o C n5©*frT?*5i-?frS«*« 

v»/Rtt8.mrp*t», t*it#LT, ft*ttai»)a**i*x*;i^- («*x 

100/iLT*£3Jg£\ x*;l^-3gSfci:4.5J/ccZ?2&5 0 LTCKDX*;!/^ 
[0 0 3 6] 

W^oi/Xtfj**^ yiftfoSKWniBfc isitt s c s 
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iokv/ai73&s«st/^i/x*K4S"e:sci:i«i«Tf*a. asss/x^a, -f 
> vf jpcfiSltiHf 5 -JlSftliJBSJitcti. ft fc A tf IH1S7 W ®5B 
SHRtttTo fl&©»m7tt, a£*5/Xri»tt, #x-x;b©«^ 
tfelo©m@5r^tfo £©£5&^i'X7 L A©S*lHl£Sj£ 
ttJ)«H#l^m5 , 944 , 7 tlT *5 13 , £ ©4f fF© F^ti? Iffl t <fc -3 T* 

[0 0 3 7] 

[0 0 3 8] 

■TJtt* CWIBrtxU^hnT-Ka^-S/3>«SteB riEMJ 80 *ffi£f* 
HSI^=ffofto ^<ofr©«?¥£, JKT®><9;*-**frrs*-J©&/WX 
*BtfinU ^«&S8*BflSi:tfc«Lfc. A4 - 60nsec, 60kV/cm;B6 - 300nsec, 
40kV/cm ! fciy'B8 - 300nsec, 60kV/cm„ 
[0 0 3 9] 

^TlMSfcifefeU :*^?«*ftIHI/WXfclWLfc. IHfclMLfeft* Jftfb 
x^v/^A^^v- (EtBr) , T&fcl^ JB«RflWfliUfc»B©*BJB«* 

£^»*ftfe (-9--YhXtf» o ^Hr-f^ft (£©0) SfcttEtBrSft W 
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ttttbfco 3Stf Tf, M£^h- (Wright) fefrti£feL C&osi) , ^D7-r 
[0 0 4 0] 

flgJE-T^c IEMfc, 0$H (TO) T?l±, EtBr^)tt4^L-rfflia©»J^tt-'J^S< (2% 

smew) , bfc*CoT, »BTO«ftfc«tttt^Hav*cfc*wLT^s c 
H5a#M) = l^Fiaa, aasnfciiHflaoatfts-r^KiBJqrao uncut, rtgs 

[0 0 4 1] 

A4><;l/X/<9*-$»«>TTtt, IEM&T0T% Et^*^©ft©iiin«ttS;* 
ti-f, LfttfoT, «Btt*k«4:LT*HiT?»*ci:* (05#Bg) „ EtBrfltJfc 

[0 0 4 2] 

frU ^HOlBifc^lC, EtBi«}t«Blfi©»*«±»)SaHCitiinLT^<„ B6©T2 

ofe<fctfT3o (*&©n) -ettjaBiiaoffl^iiioL, jg»L«*s 

[0 0 4 3] 

tiot, i»iifiTfl«fi*?saE-r«as?tt**BELfe 0 
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#a:iHI/t7*-*fctt. f+ASfettJtja QBffl , A4 (60nsec, 60kV/cm) 
, B6 OOOnsec 40kV/cm) , *3it5B8 (300nsec, 60kV/cm) -f-^Ttf) 
&$(£IEUI98 (TO) ©«t*fcf5»i\ HflM±1606 (07) £fct±280{g (S8fe± 

IS*: 17° A4^;l/XA7^-^OTTi±, IEM&TOT\ EtBrUJt<0»O«intt« 

[0 0 4 4] 
[0 0 4 5] 

, ^ I- ft*) «, IEMCWBSnTV^^ (lE^) *\ IEMlcl««**lfcB8»+ 
[0 0 4 6] 

B5 C&£>Ek ^hfiH) «A4£B6£>fS<£>IEM£:# (300nsec, 30kV/cm) £^ 
#tt^J;DBB5it^-rfc^tj;D^^fg^ (280fg) T'^SftTl^o T?LJ $ 

M9o astffiisns^ir7- tf£S«y#*S'.h*£»fi-rs ?ipW 
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WL^'h^-fuy-T— i?^'hmtf&1±?-2>£t%:*Lri^ a B6 IEM^5^- 
[0 0 4 7] 

HfflW3 iEMaifflfla^?iMga^g't|gi6^si»^ao 
»*JSfej:tfHL-6ffimiia?«Ba8i<oii5as*5i#fic-r, iaiioflfefrfcSKfc. &b 

: IEU^7^-*t(±, i/^ASfc&ttSP, GBr») , A4 (60nsec. 60kV/c m ) 
* B6 (300nsec, 40kV/cm) , fcitfBS (300nsec, 60kV/cm) ^Sibfc* SfflBS^IE 

ffi«**«>fc. ttSa©¥iSH*E»#15.152±338 (30ffl©8Jj£fiS) T?*-aftO 

fc#U lHl/Vl/Xlcil8$hfclBliSttOT©¥J9i^ffli«*#bfc : 

A4 - 11, 871 ±324 OOfflOSISfi) ! 

B6 - 13,814+332 (42{g©)i£ffi) ; fe^tf 

B8 - 12,147+299 (35{i<0$J£{it) „ 

[0 0 4 8] 

naiff!]4 asaafcgt5<iEMM^fe 
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7j?£:iEM;^-^a±, f + AtftttSM (fffil) . A4 (60nsec, 60kV) , B 
6 (300nsec, 40kV) , *5<fcy-'B8 OOOnsec, 60kV) fc, EJTfc^-f iiinOIEM^ 

LT*6ft. 

[0 0 4 9] 

Ml] 





nsec 


KV/cm 








» 


0 


0 


183 


17 


9.0 


Al 


60 


30 


194 


6 


3.0 


A2 


60 


40 


190 


10 


5.0 


A3 


60 


50 


190 


10 


5.0 


A4 


60 


60 


192 


8 


4.0 


B5 


300 


30 


188 


12 


6.0 


B6 


300 


40 


200 


0 


0.0 


B7 


300 


50 


200 


0 


0.0 


B8 


300 


60 


199 


1 


0.5 


B9 


300 


"80 


200 


0 


0.0 



[0 0 5 0] 

fim : IHI/<5>t-#fcli, S/ + A*ft|t#JH (S) „ A4 (60nsec, 60kV/cm) , B 
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6 OOOnsec, 40kV/cm) , feJctfBS (300nsec. 60kV/cn) £^Jdfc 0 fflflS*^ 

-rafc-B, amflscs^soEHncfew-aifssffia (hid feitf^^fTe 

^ (H13) fc±oTt)*»S±5K, x*;l/*-/*fciWS<ftSiU j^tfffflO 

■P!W«*nft«iHO|MlOtl»4:bT, /<5*-*A4, B6, feitfBBTtttn* 
ft. 61.6%. 62.4%, &J:tf87.81tfjOT]£ft3 (S2#M) „ 
[0 0 5 1] 

[£2] 



*HS 14.77 - 3.18 

dOnsec, 180 raJ/ml 5.67 61.6 1.65 

300 nsec, 400 mJ/ral 5.56 62.9 1.98 

300 nsec, 900 mJ/ml 1.86 87.8 2.54 



[0 0 5 2] 

**tl^!BS»l!lOW«!lf:OH«ttW&*»T?tt=S:<'^. >*9*-*A4, B6, S.fctf 

oft. 

[0 0 5 3] 
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: HL-eolffllS^^lfflMgM^ (ii»#lH~i4i$|ffl, 
, ioo~300.ooo«JB/BiOf»St*t»Lft 0 H^Sftfett^ftfiffi^BBT-SO 

(200mJ/ml~250na/ml) ^JH^TS C fc£ ioT»i«% 
IHP<5*-*fcl»«Lfc. #VT?, ffl|»*5O.(M0OTfi/«i*T?*RU 3t^H« 

^:iEMT-®HLftitmctt, 4#iBlllfi©»aaiai:St>&ft^ofe (H14# 

M) = iHifr&24B$w»fc, sa®snft«tt, /vuxBiircMife*^** (200 

V £ t3 hVjjft&^C h1$t>frZ><, 200^sec©/^;l/Xt8|KSnft 

[0 0 5 4] 

: lIL-60«l|fi*«/Jv(BlfifiJnieH CSti^iSSBJW) 3 0&^L5 

BPeS. i~3,ooo.ooo«/ m i®^aKit#L/c 0 Ea^snftW^ftWRWHT- 

£OX*;l/ip-S« Cl.7J/nl~1.9J/ml) =HBf f* C C * 9T, MB*tt 

(Hi5#g® o 2m?^mz.m%mTm\^ 0.05 ^ secsftsan ^se 

c©^;l/XfcWi«<iftaift©S*!HJ:!3fe*<ftofco iO/isec®/</l/ 
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[0 0 5 5] 

Hffig>l8 IEMfc£oTf%^gftS»<o:r#b— >X 
±IS^IIMfj3-?iKfBLfcggi$ (Hio#ra) Tf±. lEM^;l/XtioT, 7#h 

^xoifaTSBsfflflaaonaB^fefts-rjik^stifeo 7# h— >xjs*5 

£tf**n-5/;Uf ©, <fc !)WS«-eW»a , ^-*««fflLftifU , «7 , -*tt, 

7j& : IW^ *-$\Z.{Z, i/T&gfzimm (§fg¥) * A4 (60nsec, 60kV/c«u 
216mJ/cc) , B6 (300nsec, 40kV/cnu 480mJ/cc) „ fcJ:0*B8 (300nsec^ 60kV/cm 
, 1.08J/cc) £Mf 0 ff+3aSfettHL-60fflia*7^-»-V-PITC*J:tf*{bx 
f-S>9i»**$f-fV- ( TEtBrJ ) *E^T««Lfco T^S^-V-FITl** 

fflnart«»ifla«orti!iy-7Uy McjWH?m bfttfotgitiH-ftr** 
iSJisott^ ««snft«*wf s«ia?£yi?ss. lm-jT, 7#i— fx 

CLfc«aEtBrfcM^a^fcT^^^>^7t^-r o JHEtt, IEUfcVS 

sn, iEH»©H*snfc8SIWK:, S)Bi«SafcJ;^T3WiStu tf*£+u 7 

* h-^xt^if^^p— >x^-r«offl-a-t Lti^ns. 
^■■nmmM (t h&w) j±, *si©k> 7#h— fx-^^p-s'x©*- 

ft&v-ft^sa^ (Hi6fcJ:rf0i7) c Lffliitfc ttiSO/U-XTttK 
0««EJ:oTaB»r*Ci:H:ft^J14:*3?r. IEM^{fA4, B6, fe=fctf'B8fc 
*B2nfcBL-60inilS«, ^fflfeAtfx*;^-Sfcl4W!}li:tS#Lfe7# h- 



(27) 



#^2003-506064 



n-: ^XtfEcS (017#JI) „ COCfca. r ^ h-i/X^Ec: o fc&E©# 

* ^ n -i/^jgc a c: c j: -a r^sna. ^p->xiw>irh 

[0 0 5 6] 

xf«T«, ^3t*»&-rijiajfltt*#raa ij^^ymt, mmmomyt 
&mtLTm-£tizt. mwmzmmL, i«ixt7- mm^^-^xm 
KfA^-tr^v+^^^xxx^aat^sf^nao co»ioT, ss^tA/i/ 

[0 0 5 7] 

^>LT<^# (0%~0.05%) (5#\ 25°C) , IMtiiTttSLft. HJ h> 
fk**u aOfcfc;WM':/+o.oi%h'J h>«M$T?©*^T©*frTfeiirSfl: 
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[0 0 5 8] 

(**) . »W«S*H«L*fl*ft^. o.ooi%HJ h 
5fflt*nHr^>H:gi*«HrJ8W(ltt»5ill»Sn*#, pwj© 
SMWg&fcSfefeU RJ3c,A^Wffi?S'M^m^^-r te) (027#B8) „ 0.005% 

r*;l/-fe^>S>j ^fi^-^^Tc 0.01%HJ h 1 /i MiHgi^^-b-Y VittL 
■O^tro 0.0556hU h>TC-100+l/il6Bli*>HM'>'fflaiT?tt» ttWfflBt&HE 
[0 0 5 9] 
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Tttifiisss-BrfefcffE, magswiooQc-fcaa. a#b, mmm^-G 

WFD4-;u->3y^ 7h (BioRad Inc £ U 7*;^7#k Hercules 
[0 0 6 0] 

(hypaque-ficoll) JJJB, 1*5 4sJ:CFffiWMRffi 

fflLTif^L, ^eaejoi^ 0*0 *» fto coansft^ ii#te 92 %~95 

%©PMN, 5%~8%©S?gE«, 43AtF«~35W)^aiHlHT*orco flfltftlC. PMNH 
^**l/iM*;Hr-T>AM (Molecular Probes. Inc., Eugene) 

X¥8rffigjgig (HBSSw/o) tfel/^T20xl0 6 /mltiiSLrCo 
[0 0 6 1] 

&HBSS (HBSSw) tyiMfciSRU Cytospin 3 (Shandon Southern. -O^/t 
7#k Sewickley) *ttfflLT^5XX9^ KfcJfc*Lft (lOOOrpm, 5») „ «■ 
'^XiftrtEli0X7-fFI«ffSL (lOOOrpnu 5#) , H^T^S 

[0 0 6 2] 
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LfCo cnC<fcD, 3.6/*'*>b/m$fc«5.3^^*;H-/m©USPEF^lH]E(]i)n-r 

fffi^tifecnso«rtr'7f h$i±^&mmtmt>nz>cttffrfr-orc<, us 

[0 0 6 3] 

tf87%OffK«) *DSPEFtl»J|L (60nsec, 53kV/cm x 3$fettx5) . ttfiSSrlf 

3^63MI*;W:'r>'j8«llfc*n*{:fc*a%bfe. 
[0 0 6 4] 

B26tt, USPEF«LH*Sttfc»W«ai»*rt© r^Jtj ffl|g*^LT^5 (60n 
sec, 53kV/cm x 3 fcitfx 5 (T) ) . *7Ufe-fVMrrtW«tlfc#JH 

5^3tt*'Sf»snTv«o c©fflnaia»t*fLTusPEF«n.g^^siajs-rfc, 
mm vmsmt»tu m^^mmmm^^^y^ (.mmtmm- 

±£©0«$fc, 60nsec, 53kV/m x 3fe<fctfx 5&fl=T?*SI51«:JHfi2ftS»BJSJB 
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[0 0 6 5] 

iS»0*ft-eiBPEPKIW|Lfta, •T'«TO«Bfi©3Wte«ttf77X (30C5USPEF 

mm) 4stfic42»tej:tf5ffli (sekduspefsmd # r^Btj 
a»i6«©^#«os«*^arr*i:, »»«±fto7«~84% gekodspef) & 

«fctf59»~71* (5EK0USPEFHI1) tfCOfflBoaT? Tfg^J ffft«{|fc C fc fc & 

So 

[0 0 6 6] 
[0 0 6 7] 

27^-S?«f*ttAfcicci«if8*ffl^T, 0.1ml FBS*«D1.5 x 10 6 BIO.ZV^ 
zmm®MMMZ, 7Hft^68HK©ftjJBittC57Bi/6Vi>^K:a[TaaLft 0 

ffifcl/Tfi&BU fte©gP»^^n^n300nsec*5j;r>*60kV/cra (l.08J/cc) ©3 
[0 0 6 8] 

0.1caiOHB*^TE«*tite»Oft«OIBOxU^ hn#U-3/ 3 y*^ 
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5^K±tB«Lfc 0 +fUX *fekx*/-;k 95%x?/-;k 70%x£/~- 

fr*ga^»B*K (40ug/ml) «JH^T40lCTM5#ISh'V*:i'<-hLfco 
[0 0 6 9] 

P - 5 yX-mm-i tlft t y yffi[i?=f * ~>y- (IntergenO Apop - tagift 

feLfec jE#ft«IB««inAPIlcJ:tjT*<»feStU 7* >X*jgC bftlH 
B»ttn-iT5>fcJ:oT#<»&«*ife. 200ffl*»&3(»fl©»»i^ GE* 
) Sfctt*fe (7#h-S/X) fcLTtHRUlMLfco 7*b-^XjB»«, 7 
# h-e/x*iEc; LfcilHlfiSo»*»IBaSOl«RT?«!ilbft*fc LTJEHLfco 
•S»*ttTOSE4fcw*r. 
[0 0 7 0] 

[*4] xU^hD-mt?ilx—>3y«©T^X«8i*B07*h— >x 
rtfi--- 

am 257 10 

227 14 
248 16 
229 20 

igMg 280 91 

243 96 

294 89 

258 97 



3.9 5.8 ± 0.7 

6.2 



32.5 
39.5 
30.3 
37.6 



[0 0 7 1] 
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^ ftMMm&$i<DmMm<D?*>, fiesta* h-s/**ficLfc„ zmejti, 
few, «#/<;i/xti»»snfeH«-ej4, 7#h-s/x«Bc*lBB«tf3« 

£ig o TM&OiffitttM^fr 30%O HT-gft Lft 0 60nsecfe J: tf 6kVfc:fett S 
3O0^«ft^;l/X*Jt«Lfefc*aiafeJ:lf«L««tifeB3iia-PaSi/^tt»K 

[0 0 7 2] 

> if #k 5 ttttHjiEfcrr « s)sw#?> wx«9a&*£»B-r «. cs7bl/6v 

[0 0 7 3] 

v£xfi|£ftH£B3LTtt, MEiSKC57Bl/6^X^7>l/*M£ffl£ft^ 27 
y-SW*»*fclccffiH«««fflLT, 0.1alOU>WMi£JIfttt!lc ( TPBS 
J ) x io 6 Bio.2v?xM$MB»&, 7Mi&fr£85a«S©v*x£&T 
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[0 0 7 4] 
[0 0 7 5] 

[g5] -Y>H'*'H«mHil®IEM^;l/X^ 



tfjfrrjr* NA NA NA 

teS 1 1 nsec 50 kV 100 kV/cm 

« 2 1 nsec 100 kV 200 kV/cm 

4&m3 10 nsec 50 kV 100 kV/cm 

M4 fiOnsec 50 kV lOOkV/cm 

&B5 300 nsec 30 kV 60 kV/cm 



[0 0 7 6] 

(fit* (/^XOBt»fe«ns«ll©BaKO^TH:H28«W» o x*;l^ 
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IdTvh* < fcSo -»©IHciiStto«E*lniA*o -5*©tf-*l££U ffi©2 

*^*ffl»t?t± ri/U-X+M?;l/j fcRfX'c fl-7Wfc«k-3Tfe;fc5£*i£Aft 
AT3n ■*tf7W©*#?*iB*fti/^fftK BmZtlcvWXV'fi'Jl'lt 

[0 0 7 7] 

^ * y > -p?B*r « o st?£g?§t©-!M xonmv 7 * fc « * ® nt> 

[0 0 7 8] 

(3) 5^f>f»oH*K*»*r**S'XV-Fnc (*£n-i/70 k©££ 

*s ±tf37W- if t ct surname m^zmmmmmis n-^ 
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(4) M3tSfiDEVD-AFC*ffifflLfe*^^— trSttft I ftStflC 
[0 0 7 9] 

[0 0 8 0] 

[0 0 8 1] 

*tH»H\ M^Ai5lfflK«kt>T*WiBI»fcffl*An6nT^a, 1999*P8£4H 
fc(HBSnftJ|eBSHgtfl«JB60/l47,099^*J:tf» 2000¥4£ liBfctHHSnfc* 
HtfiBI£09/546je45©«fcli*±B-«. 
[0 0 8 2] 
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[02] «BSSHK*lVE3Ettra©£iS«fc«Jf*:SU x*>U^-« 

[03] HL-6oejfe^aa8St. i«i^*^to«iifioBwsftsnfe*«w* 

[0 4 ] 60nsec*5 £Cf60 /I secOm^^bXCSH&W&SBIS^OEnin** 

[0 5] 60nsec, 60kV/cmffl«W^;bX ( TA4J ) £§ttTfr£>0#fe, 10 

[06] 300nsec, 40kV/cm€>«^^;bX ( TB6J ) SrWTfr SOftl^ 1 

[07] 60nsec, 60kV/cm©«|?M;l/X ( TA42J ) , 300nsec, 40kV/cm© 
(B6) , $fctt300nsec^ 60kV/cm©«|?^;l/X ( TB8J ) %&VtiiM. 

[H8] 60nsec, 6OkV/cm0«S^;l/X (A4) $fc fc£300nseCs 40kV/cm© 

(B6) sfeft^nfct;h»+sosaawraK (fg*28 

[09] 60nsec, 60kV/WD«l?^;I/X (A4) , 300nsec, 40kV/cm©«^ 
/W* (B6) , Sfttt300nsec 60kV/cmO«^^;l/X (B8) *gltfc*ao» 5 

[010] 60nsec, 60kV/cm©«^^7l/7. (A4) , 300nsec, 40kV/cm©« 
|?A;l/X (B6) ^ Sfttt300nsec, 60kV/cm©mf?^;I/X (B8) ^gltfe^©, SB 

[011] fflBflUPMSKfSSLT, 7#n-Xff?S»£ttfc;7V- hfl 
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^77T?*S. WtpWte, 60nsec. BMI/aff>WWl>7. (A4) , 300nsec, 40kV 
/cmWWJ'PWX (B6) , S/ctt300nsec, 60kV/cmCOMI?^;bX (B8) *§ttT 

feD, *ffl**fH GBM) fcJ±ttLTa**ftTva. 

[112] Ttfa-XtfT^SftfeTV- h rtT$>Jit& LT*2BSW$fr ( 

^77t?feS„ 60nsec, 60kV/cm©«#/^U^. (A4) , 300nsec. 40kV 

/cm©«l^</l/X (B6) . $fciJ:300nsec. 60kV/cm©«S^;l/X (B8) *g»T 

[013] 60nsec, 60kV/cm©^J?;<;l/X (A4) . 300nsec, 40kV/cm©« 
W^/bX (B6) , i:fcB300nsec. 60kV/™««^^;bX (B8) fcgttfdifc:. ^ 

fcE*D¥*S*, (») £Jt«LT*-r^7i?fc& 0 

CHI 4] ^if$t»5©HL-60lu«fiejfiL^«*Rj^#^BtP5 (60nsec 
, 2/isec, 10/isec. $fcfci:200/isec) 0W|L»W;UClWL;fefc*©S&**a* 

[015] ^ii^OHL-60l(MHIdJlk#MIB«qna«««m (60nsec 
s 2/1 sec. 10/xsec, £fci;i200/isec) CtS^/VXtlll/ft fc#©$&*£^ 

[016] 60nsec. 60kV/on (A4) , 300nsec« 40kV/cm (B6) , $fc&300 
nsec, 60kV/cm (B8) ©IEM/i;]/X;£§tffc&©, ^©Iffl&fc LT©, HL-60© 

[017] 60nsec, 60kV/cm (A4) , 300nsec, 40kV/cm (B6) * Sfc«300 
nsec, 60kV/cm (B8) ©IEM/^l/XSrgtffc^©, ^©Hlgct LT©. HL-60© 
*^n->X$^t^777fe^„ 

[018] 60nsec, 60kV/cm (A4) , 300nsec, 40kV/cm (B6) „ £fcfci300 
usee. 60kV/cm 

(B8) ©IEH/WX*Stffcflk©, WfHOBiafcbT©. HL-60© 7# h~>X^ 
[019] 60nsec, 60kV/cm (A4) , 300nsec. 40kV/cm (B6) , SfcH300 



(40) 
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nsec, 60kV/cm (B8) £>IEM/^X£gttfd£<Z\ V&FalCDMWLk LT<?X HL-60© 
[020] lx-«ff£ft;^-^+ •> 7X>f y^^t zmWS'WAft 

[02i] *mmmm?-mT%&mmto&n^>ix(OByi%: mm 

[022] 021t^-r»l?©7- ij XX'!^ h** CV/Hz©JgfifcMi6a 
[02 3] flSJ^6<)&60nsec^;l/Xtf)^tt^lOV-l'^ag> (10 /i sec) >W 
[02 4] 023fc^6Onsec>'^bXt5j:O : lO/lsec^;l'X©iI^-©7-U 

[025] m xmi^?mm^>iz%£mc£^z<£f$,?£tin:Mmn^^ 

PI»^TEBSnfc«W^bTIIIIBMI«fcffl»*n* t, 50kV/a»~60kV/ 
cmOKHomaa** 6 ft 6 "To 

[02 e] *;wz^> c&) feirfssaEsnft^-r h^iffe* te) fc 

*f!D ffWSOKWfcSLTV**. 3{@ ((p*OH) Sfttt5« CFOH) OW- 
X (6Gnsec, 53kV/cm) fcWJnLfcft, *>Wl-<>''PWI«tlftffW»O0''< , O 

wmzvmL-z^z,, cecta. wmmvm&m^&t'ic era*-*, mm 

[027] jsmnttoanfcbA^w' y^fet *hr a h y h ^x-iooara 

cAoTjftfisnftW* (±) fcitfSftHft (T) . -bhmym d/tiO t 
ioTftfiStiftiMW (**) . Js«fctfO.OOWhy hvx-ioo + luMjSii*;]/ 
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.fcoT»fe2ftfcjB« C±) tsixf$&mm CD . o.oiKHJ hvx-ioo + iuM 

[02 8] mmimxznTz-ttoMw®mT*±&i£HrcW^<Dmz*? 
[029] jyvmcmzmiiDMmmm^cDmmwfrwxvwMz. 
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O QDCCDOGDCnOOO O ^ 
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cm 5] 
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&m ^ ft r # h v x ©fj^ 

(HL60) 



- m 2 a#r^ 

ESS 4 B#Fff| 
□ 6 NfFhI 
C3 8 B#Rfl 

- ^ 24 












\ 
\ 
s 

\ 


J 
1 


V 








1 




1 \ 









CPR Jtfig 60nsec 6kv 300nsec 4kv 300nsec 6kv 

180mJ(A4) 400mJ(B6) 900m J(B8) 



(HL60) 



-CO 2 B#W 
ESS 4 B#W 
□ 6 BflW 

~ 8 mm 
-xm 24 mm 



■\t- 



' 60nsec 6kv 300nsec 4kv 300nsec 6kv 
180mJ(A4) 400mJ(B6) 900mJ(B8) 
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zz i 

□ 3 NFW 
GZ2 5 BlPffi 


























s 








if 


f 




i 









CPR £ft§ 60nsec 6kv 300nsec 4kv 300nsec 6kv 

180mJ(A4) 400mJ(B6) 900mJ(B8) 



45t 
40-- 
<S 35- 

G 30- 

K , 



□ 3 

EZZZ5 B#M 



25- 



I 20-- 

* 10- 
5- 



T7V~m 



MM 60nsec 6kv 300nsec 4kv 300nsec 6kv 
180mJ(A4) 400mJ(B6) 900mJ{B8) 
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[02 0] 





(60) 




-50 0 50 

BfFfB (ns) 



/-Vvxite : x = 60 ns 

WE : V mM =10kV 

m: R = 10Q^I max =lkA 

En mM =0.6J 
a^/i^-ftS : W raax =6 J/ml 
Sg±# : AT max = 1.5K 
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3.0X10" 4 



■£ 2.0x10^ 
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[H2 6] 




60 ns, 5.3 MV/m x 5 
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imiiiBl 4^28 2 7B (2 0 0 2. 2. 2 7) 

C¥«»iE 1 ] 

MiE«**as] mmm 

;bX©^;bX^BSiiatf l v-T ^o#«TT6 t> , jf *I* V >& < & lOkV/cmT-fc 

[«*^3] /^i/x^ffi^p^i-ty»?»5oo-fy#t?fe5, usque 
c»*W4] rasftttaasoiasm^vi/x^n^ns imhz^&ighz 
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lot, JB^»C'>S<i:tiooiB3ifllf/Vl'X*Wlin-r«<:i:ft^ 

i: tiooiffls«^^i/x*K«fltrtBflafcaiiiD^8 c fc**tr % jHBsasrrs 

fc io©«Jl«!*/ tofflBSfc ffliirr set £r^#> 

ras#s 1 3 ] ^yemmmmM%mmmmm-?&jjmT&-iT, m 
«flWjati"3Sfea«i!c<Djas«j^^i/x*BJi«rr« c fc*s*. &KiS9i* 

10kV/cmT'S2>^?£ o 

j^»jg/<;l/^^>Tf ^g>Kaifti«IBk:iqittSc fco-ptsasgj/XxA : 
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fo'20kV/cmfr 5 aOOkV/cm? & -5 7j & 0 

MS® i7] mtfiQMmmzimt&mi-vfoT. msmm 

IB±0 7 * * -> >«S^^jfe^ W rSfef frt fifite J: tf fflftiSBIg> l 

20kV/cm^ 5300kV/cni?fea^a<, 

:fr'20kV/cinfr 53n0kV/cmT'fea7jfe 
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(81)Jt£H E P (A T, BE, CH, CY, 

DE, DK, ES, FI, FR, GB, GR, IE, I 
T, LU, MC, NL, PT, S E), 0 A (B F, BJ 
, CF, CG, CI, CM, GA, GN, GW, ML, 
MR, NE, SN, TD, TG), AP(GH, GM, K 
E, LS, MW, MZ, SD, S L, S Z, TZ, UG 
, ZW), E A ( AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), A E, AG, AL, AM, AT, 
AU, AZ, BA, BB, B G, BR, BY, B Z, C 
A, CH, CN, CR, CU, CZ, DE, DK, DM 
, DZ, EE, ES, F I, GB, GD, GE, GH, 
GM, HR, HU, I D, I L, I N, I S, J P, K 
E, KG, KP, KR, KZ, LC, LK, LR, LS 
, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NO, NZ, PL, PT, RO, R 
U, SD, SE, SG, SI, SK, SL, TJ, TM 
, TR, TT, TZ, UA, UG, US, UZ, VN, 
YU, ZA, ZW 
(72)»HB# Xr77> 

902 

(72) fSJBg ->3-xy/^/N i}-)]/ 

— 5 -5— 5— F D— F 1510 

(mmwm Ma.-**- -<-. x?77> 

7 M-f- V—fijl n-b 3936 
F£-A(#*) 4B033 ND01 ND20 NG05 NH05 NJ01 
WK02 



